The wide range of beam intensities to be used in the Low Energy Antiproton Ring (LEAR)' has required the development of new instrumentation. For 
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To cope with the wide range of signals and reduce the effect of external interference, 4 switchable amplifications will be available. Gains of +64, +36 and +14 dB are operational and the -14 dB stage has now to be added. As can be seen in Fig. 2 the gains are not selected in the head amplifier because the high magnetic field precludes the use of magnetic relays. Semiconductor switches could impair the S/N ratio and bandwidth whilst thermal relays are delicate and should be used only when there is no alternative. A "foot" amplifier has been mounted close to the head amplifier and a carefully screened multi-coax cable joins the two. 
. This intetrator is followed by an amplifier having a gain of 10 to 100, as desired, and feeding a sample and hold circuit via a high pass filter. Single bunch of about 300 ns
The equivalent input noise of the complete circuit corresponds to 3 x 10-13 coulombs.
In the LEAR the monitor is placed in ultravacuum and must stand repeated baking at 300°C. Hence it is manufactured from titanium strips and frame, stainlesssteel connectors and ceramic supports. The strips are chemically machined from an 8 lim titanium foil and they are formed, assembled and tensioned in the aluminium oxide combs (Fig. 5) by a specially constructed tool.
Stainless-steel wire connections are spot welded to the titanium strips. A mechanism, incorporating a pneumatic piston and bellows, which allows a rotation of 16.5 degrees, is used to automatically position the SEM grid detector. Each monitor consists of 15 titanium strips 1.5 to 3.5 mm wide (depending on the beam profile to be measured) and spaced 0.5 mm apart. On each side of the grid, large 100 mm strips permit the measurement of that part of the beam exceeding the dimensions of the grid.
Line drivers then feed a multiwire cable for transmission to the digitizing equipment which, in 4 ms, can convert 32 signals.
At a maximum update rate of 2 Hz, a histogram display of the 16 detector signals together with significant parameters is produced by the LEAR PDP-11 control computer on a colour TV monitor (Fig. 7) . For reasons of economy, either the vertical or horizontal detector strips are switched to the local electronics, whose role it is, to provide clean beam signals in electrically noisy surroundings, and to raise the signal levels, so that they can be transmitted without degradation over a distance of about 100 metres. In the case of the Linac beams, it is sufficient to use, for each channel, an operational amplifier followed by an inexpensive integrated sample and hold circuit. The resulting 16 quasi-DC signals can then be transmitted over a multiwire cable to a CAMAC crate with a multiplexer and a fast 12-bit converter filling a 16-word buffer memory. In the case of the LEAR low intensity beams with a beam bunch integration time of only 300 ns, the local electronics is slightly more elaborate (Fig. 6) , using an ungated integrator built from a JFET operational amplifier with an input resistance of >1012 ohms feeding,
